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ELECTRONIC TAPE EDITING EQUIPMENT 

BACKGROUND OF THE INVENTION 

This invention relates to an arrangement for the elec 
tronic cutting of video tapes. In particular, it relates to 
an arrangement wherein the tape recorder set up has an 
erase head which is positioned a predetermined dis 
tance along the length of the tape from one or more re 
cord/playback heads. 
The term “electronic cutting” or “electronic editing” 

used herein refers to the recording on a single tape of 
individual scenes previously separately recorded. It dif 
fers from the process of ?lm cutting in that no actual 
physical cutting takes place as is the case for ?lm but 
the scenes which are to be arranged in a determined se 
quence are recorded in the correct time sequence on 
a single magnetic tape. Special requirements exists for 
the'electronic cutting of video tapes. Thus, to insure 
that the final tape can be played back without inter 
spersed gaps or disturbance, it is necessary that the se 
quence of vertical and horizontal synchronizing pulses 
at the cutting location is not interrupted. Further, it is 
required that the individual scenes follow one another 
without a gap on the tape. The latter problem requires 
particular attention when the recording equipment has 
an erase head which is physically located a predeter 
mined distance along the length of a tape away from 
the record/playback head. 
The time required for a particular point on the tape 

to travel between the erase head and the re 
cord/playback head is relatively constant. In the equip 
ment herein considered, to which of course this inven 
tion is in no way limited, this time is approximately 0.6 
seconds. Thus in known equipment, a delay circuit is 
provided which causes a control signal which energizes 
the erase head to be delayed by a speci?c amount so 
that the record/playback heads are switched to the re 
cord position at the point on the tape at which the era 
sure began. Of course this type of arrangement has the 
disadvantage that small variations in tape speed are not 
considered and that the delay circuit in itself may not 
be sufficiently stable. Thus errors may arise. These er 
rors are prevented in another arrangement which 
causes control pulses to be counted starting with the 
energization of the erase head. Since the distance be 
tween the erase head and the record/playback head or 
heads is fixed, it is of course certain that after a prede 
termined number of control pulses that place on the 
tape at which the erasure began will have reached the 
erase/playback head. This arrangement is however rel 
atively expensive and not readily adapted to different 
television systems. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to furnish a 
simple arrangement for causing individual scenes to be 
recorded in sequence on a single tape without creating 
discontinues in the so recorded sequence. 
The present invention resides in tape recorder equip 

ment wherein tape is transported along a predeter 
mined path and wherein an erase head is positioned a 
predetermined distance from read/record head along 
said predetermined path. It comprises additional re 
cording means mounted in operative proximity to said 
tape for recording a marker signal on said tape when 
energized. It further comprises additional playback 
means mounted in operative proximity to said tape at 
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2 
a distance from said recording means corresponding to 
said predetermined distance, for sensing said marker 
signal and furnishing a timing signal in response 
thereto. The tape recorder equipment further has re 
cording circuits and playback circuits. Means are pro 
vided for energizing said additional recording means 
and said erase head in response to an externally applied 
record signal. A marker signal is thereby created on the 
tape. The marker signal is sensed by the additional 
playback means and furnishes a timing signal. The tim 
ing signal is applied to switch means which switch the 
record/playback head to the recording circuitry in re 
sponse thereto. 
The present invention is particularly suitable for 

video recording apparatus which operates with tracks 
perpendicular to the tape advance and normally oper 
ates with four recording heads. It is further useful in ap 
paratus utilizing one or two heads and operating with 
tracks transverse to the tape advance. 

In a preferred embodiment of the invention, the 
marker signal is recorded on auxiliary tracks of the tape 
as for example the sound track or any of the control or 
timing code tracks and with either an amplitude or a 
frequency outside of the corresponding ranges nor 
mally recorded-‘on the auxiliary track. 

In a further preferred embodiment, when the tape re 
corder equipment uses tracks perpendicular to the tape 
advance, the marker signal may be recorded in a 
lengthwise track within the region of the video tracks. 

In either of these embodiments no additional track is 
required. Other recorded information is not disturbed 
by the addition of the marker signal of the present in 
vention. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of specific embodiments when read in con 

. nection with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram showing one embodi 
ment of the present invention; 
FIG. 2 is a schematic circuit diagram of one embodi 
ment of the present invention; and 

FIG. 3 is a schematic circuit diagram of a second em 
bodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of the present invention will 
now be described with reference to the drawing. 
FIG. 1 shows the tape 1 of magnetic tape recorder 

equipment. The tape is transported in the direction in 
dicated by the arrow. Also shown are a guide roller 2, 
the erase head 3, and a head wheel arrangement which, 
in recording equipment which operates in accordance 
with the perpendicular track principle, comprises a 
head wheel 4 along whose circumference are mounted 
four magnetic heads, the head wheel motor 5 and head 
shoe 6. 

In accordance with the present invention two addi 
tional heads 7 and 8, herein referred to as, respectively, 
additional recording means and additional playback 
means are provided. The distance between these two 
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additional heads, marked a in the drawings corresponds 
to, and is substantially equal to, the distance between 
the erase and record/playback heads of the recorder 
equipment. The latter distance is herein referred to as 
the predetermined distance and is also marked a in 
FIG. 1. 
Assume now that it is desired to add a second scene 

to a first scene already recorded on the tape, without 

creating a gap on the tape. Thus the erase head 3 is en 
ergized at the instant at which the ?rst scene is ended. 
Simultaneously, a marker signal is applied by means of 
head 7. In order that the two scenes follow directly on 
the tape, it is required that head or heads 4 will be 
switched from playback to record when the last track 
of the ?rst scene has just passed the record/playback 
heads 4. However at this point in time the marker sig 
nals recorded by head 7 just reach head 8 so that head 
8 furnishes a signal, herein referred to as a timing signal 
which is utilized to switch head 4 from the recording 
circuitry to the playback circuitry. 
FIG. 2 shows a circuit for controlling the processes 

described with reference to FIG. 1. In the various Fig 
ures, corresponding parts have the corresponding ref 
erence number. Further, those portions of the record 
ing equipment which are not required for an under 
standing of the present invention have been omitted for 
purposes of clarity. The circuit of FIG. 2 has two termi 
nals 11 and 12 for receiving, respectively, an externally 
applied record and an externally applied playback sig 
nal. These signals can for example constitute voltage 
pulses which result from the activation of a key. Termi 
nals 11 and 12 are connected to the R and S, that is the 
reset and set inputs of a ?ip-?op 13 whose output Q is 
connected with an erase signal generator 14 which in 
turn energizes erase head 3, vthat is it supplies erase 
head 3 with the required high-frequency voltage. Thus 
the arrangement operates in a conventional way to en 
ergize erase head 3 upon receipt of a record signal at 
terminal 11. Further, conventional means are em 
ployed to assure that the signal is received at terminal 
1 1 immediately following or shortly after a vertical syn 
chronizing pulse of the television signal. Terminals 11 
and 12 each form an input to an OR-gate 15 whose out 
put is connected to a pulse former 16. The combination 
of pulse former l6 and modulator 17 serves to energize 
head 7, that is they furnish the proper high-frequency 
signal for energizing this head. For example, in a pre 
ferred embodiment of the present invention, the pulse 
former serves to form the voltage pulse resulting from 
the pressing of a key into a rectangular pulse having a 
predetermined pulse width. This pulse, herein referred 
to as a standard pulse, then serves to activate modula 
tor 17 to furnish a high-frequency pulse train of short 
duration to head 7 which then records the marker sig— 
nal corresponding to this pulse train. 

In conventional tape recorder equipment the marker 
signal generated on the tape by energizing of head 7 
reaches head 8 after approximately 0.6 seconds. Head 
8 then furnishes a signal to demodulator 18 at whose 
output is furnished a pulse. The furnishing of this pulse 
follows the generation of the marker signal by a time 
interval corresponding to the time required for the 
point on the tape to travel from head 7 to head 8 and 
thus for a point to travel from erase head 3 to record/~ 
playback heads 4. 

In FIG. 2 only one head, labelled 19, of the four 
heads mounted on head wheel 4 is shown. The switch 
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4 
ing from head to head is accomplished conventionally, 
in sequence in accordance with the time that they are 
active in recording on the tape. This head to head 
switching is discussed sufficiently in the literature so 
that it is not discussed here since it does not increase 
the understanding of the present invention. In FIG. 2 a 
switch 20 is shown, which connects head 19 either to 
recording circuits labelled 21 or to playback circuits 
labelled 23. The recording circuits 21 serve to amplify 
signals applied at an input terminal 22, while the play 
back circuits 23 serve to amplify signals derived from 
the head and make these available at a terminal 24. The 
switch operates under control of a control signal ap 
plied from the Q output of a bistable circuit, namely a 
?ip-?op 25. Flip-?op 25 is herein referred to as storage 
means. The R input of ?ip-flop 25 is connected to the 
output of an AND-gate 26, herein referred to as a ?rst 
AND-gate. The ?rst input of AND-gate 26 is connected 
to the output of demodulator 18, while its second input 
is connected to the Q output of ?ip-?op 13. Thus if flip 
?op 13 furnishes an output at its Q output, that is if a 
signal has previously been applied at terminal 11, then 
a signal will appear at the output of AND-gate 26 which 
will, in turn, cause a signal to appear at the Q output 
of ?ip-?op 25. This causes head 19 to be connected to 
the recording circuits 2]. This is the position shown in 
the Figure. 

Further, in FIG. 2, an AND-gate 27 has a ?rst input 
connected to the output of demodulator l8 and a sec 
ond input connected to the Q output of ?ip-?op 13. 
Thus, in response to a signal applied at terminal 12, 
?ip-?op 13 will furnish a signal at the Q output. Upon 
receipt of‘the marker signal by head 8, AND-gate 27 
will furnish an output to the set input of ?ip-?op 25, 
thereby extinguishing the control signal. Under these 
conditions switch 20 switches to the position not shown 
in the Figure wherein head 19 is connected to the play 
back circuits 23. Of course when ?ip-?op 13 is in the 
state wherein a Q output is furnished, erase head 3 is 
not energized. ’ 

The circuit described in FIG. 2 has a defect in that an 
error will result if, following a signal applied at one of 
terminals 11 and 12, a signal is applied at the other ter 
minal after a time interval of less than 0.6 seconds. This 
results from the fact that at the time the marker signal 
is received by head 8, ?ip-?op 13 will be in the state 
corresponding to the second signal, rather than in the 
state corresponding to the original externally applied 
signal. For example let it be assumed that the equip 
ment is ?rst switched to the record mode by a signal ap 
plied at terminal 11. Erase head 3 will thus be ener 
gized and a marker signal will be applied by head 7 as 
discussed above. However, let it be assumed that be 
fore this marker signal reaches head 8, a signal is ap 
plied at terminal 12 causing ?ip-?op 13 to switch to the 
set state wherein an output is furnished at the Q output 
but no output is furnished at the Q output. Under these 
conditions AND-gate 27, rather than AND-gate 26 
which should be energized, will be energized in re 
sponse to the timing signal furnished by demodulator 
18 upon receipt of the marker signal by head 8. Thus 
the equipment shown in FIG. 2 will operate satisfacto 
rily only for scenes lasting more than 0.6 seconds. 
The above-mentioned scene length limitation may be 

eliminated by use of the circuitry shown in FIG. 3. The 
circuitry shown in FIG. 3_ will operate satisfactorily with 
scenes having'arbitrary short lengths, that is scenes sub 



5 
stantially shorter than the 0.6 seconds mentioned 
above. Again, the reference numerals in FIG. 3 corre 
spond to those in FIGS. 1 and 2. 

It will be noted that two pulse formers, namely av 
pulse former 31 having an inputconnected to terminal 
11 and a pulse former 32 having an input connected to 
terminal 12 are utilized in FIG. 3. The outputs of pulse 
formers 31 and 32 are shown as connected to two dif 
ferent inputs of modulator 33 whose output energizes 
head 7. This notation serves to indicate that modulator 
33 will supply a different signal to be recorded by head 
7 as a marker signal, depending upon whether the ex 
ternally applied signal is a record or a playback signal. 
The recording of this signal can take place with con 
ventional means, for example as a frequency multiplex 
signal. Correspondingly, the demodulator 34 is shown 
to have two outputs, namely a first output which fur 
nishes a pulse in response to a marker signal signifying 
“record” and a second output furnishing a timing signal 
corresponding to a marker signal signifying “play 
back”. The former is applied to the R input of ?ip-?op 
25, while the latter is applied to the S input of ?ip-?op 
25. As in FIG. 2, ?ip-?op 25 has a Q output which con 
trols the state of switch 20. The operation of switch 20 
to connect head 19 either the recording circuitry 21 or 
the playback circuits 23 under control of the control 
signal furnished at the Q output of ?ip-‘flop 25 is identi 
cal to that described relative to FIG. 2.‘ 

It is thus seen that the present invention provides for 
arrangements which allow cutting of video tape, inde 
pendent of scene length, and cause these scenes to be 
recorded in a sequence whereby no gap is created on 
the tape. 
While the invention has been illustrated and de 

scribed as embodied in speci?c control equipment for 
controlling the additional heads, it is not intended to be 
limited to the details shown, since various circuit and 
structural changes may be made without departing in 
any way from the spirit of the present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from 
the standpoint of prior art fairly constitute essential 
characteristics of the generic or speci?c aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In tape recorder equipment having tape, means for 

transporting said tape along a predetermined path, re 
cording circuits, playback circuits, an erase head 
mounted in operative proximity to said tape, and at 
least one record/playback head mounted at a predeter 
mined distance along said predetermined path from 
said erase head, an electronic editing arrangement for 
switching said record/playback head from said play 
back circuits to said recording circuits without creating 
a gap in the recording on said tape in response to an ex 
ternally applied record signal, comprising, in combina 
tion, additional recording means mounted in operative 
proximity to said tape for recording a marker signal 
onto said tape when energized; additional playback 
means mounted in operative proximity to said tape at 
a distance from said additional recording means corre 
sponding to said predetermined distance, for sensing 
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said marker signal and furnishing a timing signal in re 
sponse thereto; means connected to said erase head 
and said additional recording means for energizing said 
erase head andsaid additional recording means sub 
stantially simultaneously in response to said externally 
applied record signal, thereby creating said marker sig 
nal and erasing a portion of the recording on said tape; 
and switchymeans connected to said additional play 
back means, said record/playback head and said re 
cording circuits, for connecting said record/playback 
head to said recording circuits in response to said tim 
ing signal and under control of said externally applied 
record signal, whereby said record/playback head is 
connected to said record circuitry when the beginning 
of said erased portion is in operative proximity to said 
record/playback head. 7 

2. Equipment as set forth in claim 1, wherein said 
tape recorder equipment records video signals on said 
tape on tracks transverse tov said predetermined path; 
and wherein said additional recording means comprise 
means for recording said marker signal on a track ex 
tending along said predetermined path in the region of 
said transverse tracks. _ 

' 3. Equipment as set forth in claim 1, wherein said 
tape has a main track for recording video signals within 
a predetermined amplitude and frequency range, and 
at least one auxiliary track; and wherein said marker 
signal is recorded on said auxiliary track by said addi 
tional recording means. ' 

4. Equipment as set forth in claim 3, wherein signals 
normally recorded on said auxiliary track have a prede 
terminedauxiliary amplitude and frequency range; and 
wherein said marker signal has a frequency outside of 
said predetermined auxiliary frequency range. 

5. Equipment as set forth in claim 3,.wherein signals 
normally recorded on said auxiliary track have a prede 
termined auxiliary amplitude range; and wherein said 
marker signal has an amplitude outside of said prede 
termined auxiliary amplitude range. ' , 

6. In tape recorder equipment having tape, means for 
transporting said tape along a predetermined path, re 
cording circuits, playback circuits, an erase head 
mounted in operative proximity to said tape, and at 
least one record/playback head mounted at a predeter 
mined distance along said predetermined path from 
said erase head, an electronic editing arrangement for 
connecting said record/playback head to said recording 
circuits or to said playback circuits in response to an 
externally applied record or playback signal respec 
tively, comprising, in combination, additional record 
ing means mounted in operative proximity to said tape 
for recording a marker signal on said tape when ener 
gized; additional playback means mounted in operative 
proximity to said tape at a distance from said additional 
recording means corresponding to said predetermined 
distance, for sensing said marker signal and furnishing 
a timing signal in response thereto; means connected to 
said erase head for energizing said erase head in re 
sponse to said externally applied record signal; means 
connected to said additional recording means for re 
ceiving said externally applied record and playback sig 
nals and energizing said additional recording means in 
response thereto; and switch means connected to said 
record/playback head, for connecting said record/ 
playback head to said recording circuits in response to 
said timing signal and under control of said externally 
applied record signal, and for connecting said record/ 



3,896,489 
7 

playback head to said playback circuits in response to 
said externally applied playback signal and under con‘ 
trol of said timing signal. 

7. Equipment as set forth in claim 6, wherein said 
means connected to said erase head comprise a bistable 
circuit means for furnishing a ?rst signal at a ?rst out 
put in response to said externally applied record signal 
and for furnishing a second signal at a second output in 
response to said externally applied playback signal, and 
means for connecting said erase head to said ?rst out 
put of said bistable circuit means. 

8. Equipment as set forth in claim 7, wherein said 
means connected to said additional recording means 
comprise pulse former means for furnishing at least one 
standard pulse having a determined pulse width and 
amplitude in response to said externally applied record 
and playback signals, and modulator means intercon 
nected between said pulse forming means and said re 
cording means for energizing said recording means in 
response to said standard pulse. 

9. Equipment as set forth in claim 8, wherein said ad~ 
ditional playback means comprise a playback head for 
sensing said marker signals, and demodulator means 
connected to said playback head for furnishing said 
timing signal in response to the so-sensed marker sig 
nal. 

' 10. Equipment as set forth in claim 9, wherein said 
switch means comprise a ?rst AND-gate having a ?rst 
input connected to the output of said demodulator 
means, a second input connected to said ?rst output of 
said bistale circuit means and a first AND—gate output; 
a second AND-gate having a ?rst input connected to 
the output of said demodulator means, a second input 
connected to said second output of said bistable circuit 
means and a second AND-gate output; storage means 
having a ?rst input connected to said ?rst AND-gate 
output, a second input connected to said second AND 
gate output, and a storage output for furnishing a con 
trol signal in response to a signal at said ?rst AND-gate 
output and for extinguishing said control signal in re 
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8 
sponse to a signal at said second AND-gate output; and 
a switching circuit for connecting said record/playback 
head to said recording circuitry in the presence of said 
control signal and to said playback circuits in the ab 
sence of said control signal. 

11. Equipment as set forth in claim 9, wherein said 
pulse former meanscomprise a first pulse former for 
furnishing a ?rst standard pulse in response to said ex‘ 
ternally applied record signal at a first pulse former 
output, and a second pulse former for furnishing a sec 
ond standard pulse at a second pulse former output in 
response to said externally applied playback signal; 
wherein said modulator means have a ?rst input con 
nected to said ?rst pulse former output, a second input 
connected to said second pulse former output, and a 
modulator output connected to said magnetic record 
ing means for energizing said recording means to pro 
duce a ?rst marker signal in response to a signal at said 
?rst pulse former output and second marker signal hav 
ing a characteristic differing from said ?rst marker sig 
nal in response to a signal at said second pulse former 
output. 

12. Equipment as set forth in claim 11, wherein said 
demodulator means sense said ?rst and second marker 
signals and furnish an output at a ?rst demodulator out 
put in response to said ?rst marker signal and at a sec 
ond demodulator output in response to said second 
marker signal; and wherein said switch means comprise 
storage means having a ?rst input connected to said 
?rst demodulator output, a second input connected to 
said second demodulator output and a storage output 
for furnishing a control signal in response to a signal at 
said first storage input and for suppressing said control 
signal in response to a signal at said second storage in 
put, and a switching circuit for connecting said record/ 
playback head to said recording circuit in response to 
said control signal and for connecting said record/ 
playback head to said playback circuit in the absence 
of said control signal. 

* =l< * * * 


